DNA binding of PriA protein requires cooperation of the N-terminal D-loop/arrested-fork binding and C-terminal helicase domains.
PriA protein is essential for RecA-dependent DNA replication induced by stalled replication forks in Escherichia coli. PriA is a DEXH-type DNA helicase, ATPase activity of which depends on its binding to structured DNA including a D-loop-like structure. Here, we show that the N-terminal 181-amino acid polypeptide can form a complex with D-loop in gel shift assays and have identified a unique motif present in the N-terminal segment of PriA that plays a role in its DNA binding. We have also identified residues in the C terminus proximal helicase domain essential for D-loop binding. PriA proteins mutated in this domain do not bind to D-loop, despite the presence of the N-terminal DNA-binding motif. Those mutants that cannot bind to D-loop in vitro do not support a recombination-dependent mode of DNA replication in vivo, indicating that binding to a D-loop-like structure is essential for the ability of PriA to initiate DNA replication and repair from stalled replication forks. We propose that binding of the PriA protein to stalled replication forks requires proper configuration of the N-terminal fork-recognition and C-terminal helicase domains and that the latter may stabilize binding and increase binding specificity.